Optimization of multidrug resistance 1 gene transfer confers chemoprotection to human hematopoietic cells engrafted in immunodeficient mice.
To investigate whether an optimization of MDR1 gene transfer protocol would result in stable hematopoietic stem cell (HSC) engraftment and myeloprotection in non-obese diabetic/severe combined immunodeficient (NOD/SCID) mice after paclitaxel chemotherapy. We transplanted freshly isolated CD34+ cells or MDR1-transduced CD34+ cells derived from human umbilical cord blood (UCB) into sublethally irradiated NOD/SCID mice. Twenty-eight days after transplantation, mice received paclitaxel chemotherapy and peripheral blood (PB) was collected for analysis of WBC, RBC and PLT counts once every week. We found that MDR1-transduced human hematopoietic cells could facilitate hematopoietic recovery and completely reconstitute hematopoiesis in mice as well as freshly isolated CD34+ cells. Mice transplanted with MDR1-transduced human hematopoietic cells were protected from paclitaxel chemotherapy with higher survival rate and higher level of WBC counts and RBC counts compared with mice transplanted with untransduced HSCs. We also demonstrated that hematopoietic cells transduced with MDR1 gene were enriched in vivo after paclitaxel chemotherapy determined by the higher percentage of human Rh-123(dull) CD45+ cells in bone marrow of mice. Our results demonstrated successful chemoprotection against myelosuppression in mice by MDR1-transduced repopulating human hematopoietic cells with an optimized transduction protocol.